Mitigation of pulmonary oxygen toxicity in premature lambs with intravenous antioxidants.
Deficiencies of antioxidants and increased free radical generation may explain the high incidence of bronchopulmonary dysplasia in premature infants. Long-acting antioxidants such as polyethylene glycol (PEG) conjugated superoxide dismutase (SOD), and catalase might modify this process. We delivered 32 premature lambs, 16 pairs of twins, by cesarean section at 125-141 days of gestation (term 146 days) and stabilized them on ventilators in normocapnic hyperoxia for a period of 8 h. One lamb of each twin pair received an intravenous dose of 7,500-50,000 IU/kg of PEG-SOD and of 37,500-1,000,000 IU/kg of PEG-catalase at birth. Their siblings acted as controls. Mean airway pressure, arterial pressure, and heart rate were recorded continuously. Arterial blood gases and pH were obtained every 30 min. After sacrifice, standardized lung biopsies were prepared for quantitative morphometrics and electron microscopy. Administration of PEG antioxidants at birth reduced the influx of neutrophils and macrophages into the lung and damage to arterioles, bronchiolar mucosa, and type II pneumocytes without major changes in alveolar surface area or pulmonary function. These effects were dose-related and detectable even at the lowest doses of PEG antioxidants administered.